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1. SCOPE

This specification describes a method and acceptance criteria for testing automotive wire harness retainer clips. Retainer
clips are plastic parts that hold a wire harness or electrical connector in a specific position. Typical plastic retainers work by
having a set of “branches” that can be inserted into a hole sized to be easy to install but provide acceptable retention. This
specification tests retainer clips for mechanical retention when exposed to the mechanical and environmental stresses
typically found in automotive applications over a 15-year service life. This specification has several test options to allow the
test to match to the expected service conditions. The variability of applications typically arises from different ambient
temperatures near the clip, different proximity to automotive fluids, different exposure to standing water or water spray, and
different thicknesses of the holes that the clip is inserted into. Clips are typically inserted into sheet or rolled metal from
0.6 to 8 mm thick, so this specification focuses on that range. Outside of this range requires a custom test.

The procedures described in this document have been evaluated for the design types shown in Table 2. Use of USCAR-44
for other than a desigr] shown in Table 2 may or may not produce acceptable test correlation to| actual experience, but
USCAR has not reviewed any data. USCAR-44 can be used at all phases of development, produgtion, and field analysis
since it is a performande test and not a process validation or quality assessment.

No retainer may be represented as having met USCAR/EWCAP specifications unlgss conformance to all applicable
requirements of this spgcification have been verified and documented. All required verification and locumentation must be
provided by the suppligr of the part. If testing is performed by another source, it does not relieve |the primary supplier of
responsibility for docurhentation (DVP&R) of all test results and for verification«hat all samples tgsted met all applicable
acceptance criteria.

2. TEST REQUIREMENTS

The tests in each sec
Construction details for

If the products tested tq
they must pass special
for actual vehicle applig
parts and for what purp
to testing to this spec
contained in this specifi
or all CUT must be dod

Apply the flow chart in

ion must be performed in the order given\unless otherwise specified in
selected test fixtures and equipment aresprovided in this specification.

this specification are or may be subjected to conditions beyond those desg
tests simulating the actual conditions to be encountered before they can be
ation. The authorized person is;the final authority as to what tests are to be
ose these tests are required.;\He or she is also the final authority for resolvin
fication and to authorizing~any variance (with supporting data) to the eq
Ccation. Any such deviation must be documented and included in the final test
umented in the final test report (unless agreed to be not recorded).

Figure 1 to determine whether USCAR-44 is applicable to the CUT and wha

the test request/order.

ribed in this document,
considered acceptable
berformed on his or her
j any questions related
Llipment or procedures
eport. Moisture content

tests must be run.
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Figure 1 - Flow chart for determining tests to be run
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2.1

Test Schedule

Table 1 - Test schedule

o g— o | 2
— o o 3
®© (0] T
s | s |2|=|¢&|s <
El T |3|2|s|2l8|~|<|?]|s
cl e | £|=|T|F|a|le|lS|F]| & |8
-_g 9 = | ® g T | B % g n |e
N I = I - I I O I B -
5 o o s|ls | L= || 2 @ s (2
=l s1 15151515 S| £| & |3
7 9 @ LD o——2 -g © o |2
r | e lele|ldla|le|lalpd| ]| iE |6
Test Sequence ID A Bk (o] Dk [ E F |G| H I K L M
(Sample Size Minimum)¢ 30 30 30 (30|12 ] 30 [ 121 | 1pc| 109 | 60 [ 20f
General (5.1) 1 1 1 1 1 1 1 1 1 1 1
Visual Inspection (5.2) 2 2" 2 2 2 2 2 (2,4]12]4]12,5(25](|2,5
Condition to dry-as-molded (5.3.3) 3
Humidity Conditioning ($.3.3) 3 3 3 3 3 3 3
Clip Insertion Force (5.3.3.2) 4 4,6 42 4 3 j
Clip Removal Force (5.3.3.3) 5,7 5° | 4 6
Shear Force (5.4) 4
Temperature/Humidity (p.5) 4
High Temperature Expgsure (5.6) 5
Automotive Fluids Expopure (5.7) 3
Sealing - Static (5.8) B
Sealing - High Pressurel Spray (5.9) 4
Loop tensile strength (5{10) 4
Offset/standoff load tes{ (5.4.1Y 4
NOTES:
a

b

C

~ = - T a = o

Make test plate using smallest allowed hole size per the supplied interface drawing.

Required only if overall mating hole tolerance >0.6 mm. Test plate to have largest allowed hole tolerance.

Fifteen piece total sample size ample size: five pieces for each axis. Use new sample for each of x, y, and z axis
testing.

Minimum sample size is 30 pieces or one piece per tool cavity (whichever is larger) unless noted differently. Include
one additional sample for long-term retention per 5.2.1.

Testing for retention to be performed while CUT is in an oven at 80 °C (see 5.6.2). Special equipment is required.
The need for this test is design dependent. Perform this test only when directed.

Ten piece sample represents five pieces loaded in spray direction and five pieces loaded opposite spray direction.
Do not perform a final inspection on parts that have been removed; damage is expected after removal.

If UL 62275 has been run, omit 5.10.3.1. Sample size is reduced to 30 for test 5.10.3.2.

Hand insertion of CUT is allowed with no measurement taken since intent of test is unrelated to insertion.
Additional retention testing may be needed in test sequences B, D, and G if the part under test is made of multiple
subcomponents. When applicable, test subcomponent retention using USCAR-2 Section 5.4.11.
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The sequence of USCAR-44 tests is shown in Table 1. To be USCAR-44 compliant, the CUT must meet all applicable test
requirements at the level appropriate for the intended use. The intended use must be listed in the test request by specifying
application levels per Tables 3 and 4. The numbers in the matrix of Table 1 represent the order the tests run in the test

sequence.

2.2 Test Paths: Required and Optional

The far right column of Tables 3 and 4 show what test paths must be performed or applied to be validated for that listed
temperature, sealing class, or re-use level.

2.3  Applicability to Design Variants

USCAR-44 is written and illustrated for the “fir tree” design type. Table 2 describes how to apply USCAR-44 to designs

other than fir trees.

Table 2 - Applicability to tests to various retainer designs

Design Type

Typical Part lllustration

How USCAR-44 is Applied
Differently to This Class

Tesgt Changes Required
in for This Part Class

Fir tree

No difference.

Tes{ Path L applicable
onlylfor designs with
cable tie. Path M
applicable to offset parts
only]

Arrowhead

No difference.

Tes{ plate must match
application thickness.

Stud-mount

No difference.

Cusfom test plan needed.
Recpmmendations are to
delgte Path F, test and
use lexact thread intended
for groduction.

Edge-biter clip
(attaches to an
edge, not a hole)

USCAR-44 cannot be used
as-written but can be the basis
of custom tests developed

Cusfom test plan needed.
Recpmmendation is that
testpanel should match

USINg eNgimeering asSessIment.

actoal vehicle design.

Retainer with integral
wire tie strap

Optional test to evaluate cable
tie strength. Can also be
certified separately using

UL 62275.

Add Test Path L as
requested.

Retainer with offset
between and wire
bundle

Test Path M is applicable only
to offset parts.

Add Test Path M only if
requested and criteria for
acceptance provided.
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2.4 Temperature Classifications

Components to be tested must be assigned a temperature class from the table below according to the environment in the
intended vehicle application. Use the class with a temperature at or above the ambient range.

Table 3 - Component temperature classes

Temperature Temperature Typical Typical Test Paths
Class Range Application Materials in Class? per Table 1

T1 4010 +85°C Cabin (lower than | 5y, page ABCF
IP), trunk, doors

T2 -40 to +100°C IP top, headliner POM, PBT, PA66 ABCF

T3 -40to +125°C Engine POM, PBT, PA66 ABCEFGH
compartment

T4 40to +150°C | Hotteron-engine | 5y 44 £iey ppS ABCEFGH
applications

T5! 40t +175°Cc | SPecial high-temp | ¢, ppg ABGCEFGH
applications

' T4 and T|5 test sequences are identical except for the oven temperature in 5.6 (wherg the setting

equals the highest temperature of the target temperature class):

2 Listing of “typical materials for this class” is for reference onlyand is not a product erfdorsement.

2.5 Water Sealing Classifications

Components to be tesfed must be assigned a class from the table below according to the expedted environment in the
intended vehicle application.

Table 4 - Component sealing classes

Description of Typical Test Paths Required
Seal Class Class Application per Tlable 1
S1 Unsealed S1'is applicable for use in passenger ” . .
compartment and dry vehicle areas | NO additional festing required
S2 Sealed - Static S2 applicable for applications J
exposed to vehicle exterior
S3 Sealed -.High S3 is applicable for locations at-risk
Pressure-Spray to direct water spray JK

2.6 Validation by qullivalence

If a part is identical to the CUT in retainer design and material (where CUT differs only in the design features unrelated to
the retainer section), a “validation by equivalence” is allowed for some tests that eliminates some testing.

Instructions for equivalent parts: exclude testing for Test Paths B, C, D, E, G, and H if identical parts have successfully
passed that section of USCAR-44. Note that Test Path A is always required.

2.7 Specification of Test Level

To specify testing per USCAR-44, it is recommended to use the following wording be used to give a consistent format. “Test
to USCAR-44 (revision number, if applicable) per temperature class Tx, sealing class Sy, and thickness range t1~t2” (where

x is the desired temperature class per Table 3, y is the desired sealing class per Table 4, and t1 and t2 are the minimum
and maximum thicknesses for a specific range per Table 7).
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2.8 Test Plan Approval

The test request shall identify the tests to be performed, including any additional non-USCAR tests. Any revisions or
deviations from tests in USCAR-44 must be noted. The customer has the final decision on whether to accept a test result
for production part validation. Typically, approval is awarded by passing testing on parts made from a prototype mold
providing the mold has the same dimensions and material as the production part mold. Also, it is typical that passing all
testing using steel test plates typically allows validation for use in both steel and aluminum applications.

2.9 Test Request Instructions
Instructions must be included in the test request/order concerning applicable tests and the order in which the tests are to

be performed if different than outlined by this specification in Table 1. Note that Test Paths L and M must be specifically
called out if desired since they are not referenced in any mandatory test path.

2.10 Unique Requirenluents

If user requirements arg different than what is described in this specification, instructions must be diven in the test request
for what changes are needed, including definition of the conditions under which those limits apply.

3. REFERENCED DQCUMENTS

3.1 Documents Required to Perform Tests

e Engineering drawir]g for CUT (containing required information per 3.3)

3.2 Documents Helpful to Perform Tests

e USCAR/EWCAP-0p7, “Connector Clip Mating Hole.” Available online on the USCAR website.
e SAE/USCAR-2, “Herformance Specification for.Automotive Electrical Connectors.” Sectiony 5.4.5 (Miscellaneous

Component Engage/Disengage Force). USCAR:2 includes a specification for connector [clip slot testing. This
specification can b¢ purchased at: https://wwlw.sae.org/standards/.

o SAE/USCAR-25, “Electrical Connector-Assembly Ergonomic Design Criteria.” Current version ¢an be purchased at:
https://www.sae.or@/standards/.

o AIAG, “Measuremgnt Systems/Analysis.” (Product Code: MSA-4). Available at:
http://www.aiag.ord/store/publications/details?ProductCode=MSA-4.

e ISO TS16949, “Aufometive’ Quality Management Standard.” Available at:
http://www.iso.org/isé/home/store/catalogue tc/catalogue detail.ntm?csnumber=52844.

o UL 62275, “Cable Tie Test Specification.” This specification may be required by customer for retainers integrated with
a cable tie in addition to USCAR-44. UL 62275 can be purchased at www.ul.com.

3.3 Part Details

A part drawing or other specification describing the CUT must contain or reference the following to allow USCAR-44 testing
to be properly specified.

e Dimensional requirements of the mating hole (preferably per a EWCAP-007 reference), including thickness. Note that
USCAR-44 tests use nominal, minimum, and sometimes maximum tolerance for hole dimensions, so tests cannot be
run without having a fully toleranced drawing describing the target sheet metal interface.

e Temperature and water sealing class for which the part is intended.
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4. GENERAL REQUIREMENTS
4.1 Record Retention

The supplier shall maintain a central file for the storage of laboratory reports and calibration records. Such record storage
must be in accordance with established ISO TS16949 and AIAG policies and practices.

4.2 Sample Documentation

All test samples shall be identified in accordance with the requirements of ISO TS16949 and the AIAG PPAP. When
documenting about specific parts of the CUT, use the names in Figure 2 to avoid confusion about what is being described.

Saddle

D

Diaphfjagm — X L

Diaphragm —» E

— Branches Arrowhead

Trunk

Figure 2 - Names for parts of fir-tree.and arrowhead clip types

4.3 Sample Size
Minimum sample sizes|are given for each test in this_specification. A greater number of samples fnay be required by the
test request/order. However, no part or device may, be represented as having met this specificatipn unless the minimum
sample size has been fested and all samples of the,'group tested have met the applicable acceptamce criteria for that test.
It is never permissible tp test a larger group; select the minimum sample size from among those thgt passed and represent
that this specification has been met.
4.4 Default Test Parameters

441 Default Tolerarjces

Default tolerances, expressed’as a percentage of the nominal value, are shown in Table 5.

Table 5.- Default tol
Attribute and Tolerance Attribute and Tolerance Attribute and Tolerance
Temperature = +3 °C Time = +5% _ o
Voltage = +5% Force = +5% Sound _ i50/°
_ o _ o Speed = 5%
Current = 5% Frequency = 5% _ . ro
: _ o _ o Pressure = 5%
Resistance = +5% Flow Rate = 5% Vacuum = +5%
Length = 5% Relative Humidity = +5% 7

442 Default Test Conditions
When specific test conditions are not given elsewhere in this specification, the following conditions apply:

Room Temperature = 23 °C £ 5°C.
Relative Humidity = 50%. (RH applies to extraction testing test and samples. RH is uncontrolled for other tests.)
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4.5

Equipment Requirements

Neither this list nor the list in each test section is all-inclusive. It is meant to highlight specialized equipment or devices with
particular accuracy requirements.

Table 6 - Equipment

Item Description Requirements
1 Insertion/retention force tester capable of | 1% accuracy of reading and capable of collecting force-
25 mm/min with heated sample chamber. | displacement data at 3 K/s sampling rate. Capable of

maintaining sample at 80 °C.

2 Temperature chamber. 1) -40 to +175 °C or as required by temperature class.
2) 0 to 95% RH (at 85 °C)

3 Static leak test equipment. Custom water column and plate. See 5.4.

4 High pregsure spray equipment. Custom fixture and spray head. Se€\5.9.

4.6 Measurement Rq

Meters and gages used
place better than the sy

4.7 Test Repeatabilit
All equipment used for
requirements set forth
Copies of this manual ¢
of this specification.

4.8 Conformance De

Conformance shall be
requirements regardles

4.9 Disposition of Sa

solution

in measurements of the test sample(s) shall be capable of measuring with g
ecified value.

y and Calibration
est sample evaluation shall be calibrated and maintained according to the a

by ISO TS16949 and the AIAG publication Measurement Systems Analy
An be obtained from the AIAG. Documentation is to be recorded and retained

termination

resolution one decimal

pplicable standards and
bis Reference Manual.”
in accordance with 4.1

jetermined by the specifiedrequirements of the test being conducted. All samples must satisfy the

s of sample age, test cycles) or test temperature.

mples

Should a premature ng
continued to gain ad
immediately made, the
validation, stop the te
reason (safety, equipm
The test request/order

d}ional product experience or if testing is to be suspended or terminated. W

n-conformancesoccur during a test, contact the authorized person to deter|

ype of test'shall determine the disposition of the samples. If the test order i

until therrequested person is contacted. If the test must be stopped or tq
ent faillre, etc.), the authorized person must be contacted for concurrence bef
shiould specify sample disposition at the conclusion of the testing.

mine if the test is to be
hen contact cannot be
for sample approval or
rminated for any other
ore the test is restarted.

410 Part Endurance

Successful completion of the requirements of this specification is intended to demonstrate that the design and construction
of the components tested are capable of operating in their intended vehicle environment and application for 200000 miles.

5. TEST PROCEDURES AND ACCEPTANCE REQUIREMENTS

5.1

General Component Requirements

The tests detailed in this specification are not expected to stress any part beyond its anticipated application limit, except
where tests to failure are specified. Should any conflicts or questions arise concerning procedures and/or requirements,
contact the authorized person for direction and note in the test report any individualized interpretations of these requirements

that were made.
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5.11

Dimensional Characteristics

Part construction shall conform to the dimensions, shape, and detail attributes specified on the latest revision of the

applicable part drawing

5.1.2

(s)-

Material Characteristics

Parts are intended to be tested in their "as furnished for vehicle assembly" condition. However, any part can be submitted

for testing.
5.2 Visual Inspection

5.2.1 Purpose

This test is used to dog
by a person with norm
videos are encouraged

ument the physical appearance of test samples. Examinations in mosticase
al or corrected vision, and normal color sensitivity, under typical lab lightin
as a more complete means of documentation. An appropriately ddentified

s can be accomplished
g. Photographs and/or
untested sample from

each test group must b retained for post-test physical comparisons.

5.2.2 Equipment

1. Camera.

2. Video recorder.
3. Magnification appafatus (as required).
5.2.3 Procedure

1. lly examining each test

efects such as cracks,
eep a properly labeled

Inspect for defects
specimen prior to
incomplete fill, flas
control sample.

lack of function, and obvious non>conformance to product drawing by visug
esting and/or conditioning. Note in detail any manufacturing or material d
n, etc. Take pictures and/or yideo of representative samples to be tested. K

conditioning, re-examine each test sample and note any observable chamnges, such as swelling,
tion, contact plating wear, physical distortions, cracks, loss of mechanical fynction evident, etc.

2. After testing and/o
corrosion, discolord

3. Compare the testgd and/or conditioned samples to the control samples, videos, and/or ph
differences in the t¢st repaort:

btographs. Record any

5.2.4  Acceptance Crlteria

CUT must not show evidence of deterioration, cracks, deformities, etc., that could affect its functionality. Additional
procedure-specific criteria may be listed in each test. Note that no inspection is performed after extraction testing (5.3.3)
since mechanical damage is expected and intended in the fir “branches” after extraction.

5.3 Insertion and Removal Force

5.3.1  Purpose

Insertion and removal forces are measured to determine whether a CUT is easily inserted and sufficiently retained. This
test is designed so that a successful validation in a single test panel thickness validates the CUT for a range of panel
thicknesses. Table 7 shows the applicable thickness ranges. (Note that thickness ranges apply to fir tree designs only; other
designs, notably arrowhead designs, are sensitive to test panel thickness.) The test requester may request use of a specific
test panel thicknesses in addition to testing called-out in USCAR-44.

NOTE: Validation in materials other than steel or aluminum sheet metal such as “blind holes” and “plastic holes” may be
tested provided the specific application is tested and the results conform to Table 8.
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5.3.2

1.

Equipment

Crosshead-style tensile and compression force tester capable of crosshead movement at 25 mm/min. Data recording

equipment must be available with peak force identification or (preferably) force-displacement graphing capability.

2. Test panels matching the intended allowable mating openings as described in the supplied part drawing. See Figure 3,
which shows a typical generic test panel drawing. Drawing must indicate the hole shape, nominal hole size, and
tolerance. Test requests not having this information cannot be tested. Note that any shape hole is allowed using this
method. An oval hole is shown only as an example. Holes in test plates for force testing must not be painted. Determine
the thickness range to be validated and select the correct thickness per Table 7.

Table 7 - Test panel validation range for fir tree designs
For Validation] in Use Test Plate
Item This Range Thickness of Applicability Notes Comments

1 06~1.8mm'

1.8 mm + 0.025 mm

CUT must be inserted in same
direction as the stamping punch®¢

Recor
allCU
most

nmended testing for
Ts; 1.8 mm is the
common test panel

2 0.6 ~4.0 mm

4.0 mm £ 0.025 mm

Applicable when inserted inte thick
metal such as truck frames®*

Use W
insert
mater

hen retainer will be
pd into thick stock
al

3 4.0~6.0mm

6.0 mm = 0.025 mm

Recommended only'when specific
customer requestis made®*

Uncor

nmon (use if directed)

4 6.0 ~ 8.0 mm

8.0 mm + 0.025 mm

Recommended-only when specific
customer request is made?

Uncor

nmon (use if directed)

Threaded hole|
212.7 mm dee

a7

o

Threaded hole
12.7 mm depth

Applies to threaded holes?*

Each
separ

hread must be
btely validated

6 Threaded stud

L4

Test plate must match
nominal interface per
part drawing

Applies to threaded studs?*

Use s
thread
listed
extrag

ud with minimum
engagement length
pn part drawing for
tion test

NOTES:

" Panels <1.8 mm 3
allowed.

2 Only exact thread

EWCAP-007 for i:r
e

3 Insertion in the di
production-intent
4 Customer must fu

re not recommended due, to risk of damage in extraction test. No testing in

used in test is validated; each thread configuration must be tested separate

banel is requiired.
rnish an‘applicable test panel if CUT is to be used in a non-typical applicatio

dustry-standard thread designs.
ction opposijte‘of the stamping punch is not validated using the standard te

Jamaged panels is
ly. Refer to
st plate. A

n or location.
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\ // ) ) /
o oe A< NOTE: Only the mgnufacturing
1002% - tolerances of the tept plate are defined
T o in‘this’figure. Nominal dimensions of the
SEETONAA test plate opening dome from the test
p. —— plate drawing or cugtomer input.

a—( T£.025 ’*

\ R0.20—"

Figure 3 - Sample test panel showing required test plate tolerances (in mm)

5.3.3 Procedure

5.3.3.1  Conditioning
When “dry-as-molded
samples in a sealed ba
under 0.5% moisture.

When “humidity condit
48 hours at 23 °C and

Conditioning” is specified in the test sequence (Table 1), condition all test
j within 5 minutes of being molded and performing test within 48 hours. This

oning” is specified in_the ‘test sequence (Table 1), condition all test specir

specimens by placing
will produce a part with

hens for a minimum of

b0% RH. Since lab @mbient is required to be 50% RH +5%, humidity conditipning simply means the

CUT must be in the
(Humidity-conditioned parts are required since dry parts artificially increase retention values.)

5.3.3.2

1.

ab for 48 hours_prior to testing. This conditioning assures unusually dfy parts are not used.

Insertion Forfe

Number each comTonent to be tested.

Secure the applicable test fixture for the component to be tested and the test being run (i.e., minimum diameter and
nominal hole size). Secure fixture so proper alignment is maintained during test. (Straight-in engagement and extraction
is critical to avoid side loads and binding which can affect force measurements.) Confirm per Figure 3 that the correct
test fixture thickness is used. See Figure 4 for an illustration of the alignment required. Assure that the test panel side

Grip the part above the diaphragm (defined in Figure 2) if present. If a diaphragm does not exist on the part, grip the
part above fir tree branches. Assure alignment is over and perpendicular to the test plate hole. Insert each CUT fully
into its applicable fixture as specified by Table 1 at a rate of 25 mm/min. Leave CUT in the fixture for Test Paths B and C.
(Note: test speed of 25 mm/min was selected to be consistent with non-automotive test procedures for retainer clips

2.

with the radius is facing the CUT.
3.

such as the UL specs.)
4.

Record the peak force required to completely seat the CUT in the fixture. For example, using Figure 4, contact
diaphragm and stop; do not create a “bottomed out” condition. Calculate mean, standard deviation, and mean-3s values.
The mean-3s value will be used to verify conformance to the acceptance criteria of 5.3.4.
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Push Direction

]

N

-7
c
2
~ Ensure Alignment
and Straightness
* Test Path A uses nomingl hole.
Fixed Panel '
. — ! * Test Path C usesminimym hole
with Hple : opening (to evajuate worpt case
for assembly ‘ergonomicy).

5.3.3.3 Removal For

The following step may result in sample breakage. Adequate shielding and personnel safeguards

1. Insert CUT into tes
5.3.3.2.

2. Iftesting per Test H
the test plate in an

3. Remove the CUT
removed from the t

4. Record the peak fa
standard deviation
determine conform

Figure 4 - Test set-up before push in

*** CAUTION ***
ensure the safety of persons and property in the vicinity of the test.
fixture by hand or machine (as preferred in lab) if there is no step in Table
ath E (retention with part at-80-*C using nominal hole), place CUT that has §
oven at 80 °C until temperature is stable. (Skip this step if not performing Te

rom the test plate by pulling with force tester at a rate of 25 mm/min. Co
pst fixture. See Figure 5.

rce to disengage the component from its fixture. For sample sizes of 30 or
“s”), and(lower and upper three sigma values (mean + 3s). These calculate
Ance per-the acceptance criteria of 5.3.4.

must be employed to

1 to machine-insert per
Iready been inserted in
st Path E.)

htinue until the CUT is

larger, calculate mean,
0 values will be used to

5. Record failure mod

ede,g., branch deflection, trunk fracture, saddle fracture). See definitions in

Appendix A.

6. Follow Table 1 to determine the next step (either to stop or perform additional insertion and removal cycles).
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Fixed Panel

with Hole

Pull Direction

I

i

5.3.4 Acceptance Crlteria

The limits shown in T4
validation for both stee

* Test Path A uses nominal holg.

* Test Path D (if required)uses
maximum opening (testing wo
retention in large-tolerance pa

st-case
ts).

Figure 5 - Test set-up after 5.3.3.3, step 2 (before pull out)

Table 8 - Insertion and removal force criteria

ble 8 shall be met for the tests performed. A successful validation in a s
and aluminum applications.

Test Seqyence Force Critefion (N)
Criteria and Test Panel Hole Size in Test Applicable
# Dimension|Used Plate Test Path Insert (N, max) Remove (N, min)
. . With thumb: 45°
1 1st Insertion Nominal hole Test Path A With palm: 75 Not performed
2 1st Remova Nominal hole Test Path B No requirement j10°
Hor heavy duty: 220"
3 2nd Removal Nominal hole Test Path B No requirement Report only
4 1st Insertion At tolerance limit Test Path C 452 Not performed
for smallest hole
5 1st removal At tolerance limit Test Path D No. rnqllirnmnnf 102
for largest hole
1st removal , . 2
6 (with part at 80 °C) Nominal hole Test Path E No requirement 75
7 Ist removal Nominal hole Test Path G No requirement 7723
(after endurance)

' For tests with 30 or more samples, apply criteria to calculated value of (X-3s) for max values and (X+3s) for min
values (where X is the sample mean and “s” is the standard deviation).

2 For tests with fewer than 30 samples, all CUTs must meet value shown.

3 Criteria for post-environmental extraction is reduced 30% from the specification for unaged parts. The 77 N in row 7
is calculated as = 70% X 110 N =77 N.

eel test plate provides
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5.4 Shear Force Test

541 Purpose

This test evaluates the ability of the clip to withstand side loads expected in service.

5.4.2 Equipment

1. Tensile tester (typically same as used for insertion force testing).

2. Solid mandrel of applicable diameter to CUT as shown in Figure 6 for simple cable tie designs (refer to UL 62275 for

guidance on which diameter of mandrel to use).

3. Pushing probe to Iqcalize applied force as shown in Figure 7.

4. Test plate with applicable thickness and nominal hole (opening) size.

5.4.3 Procedure

1. Determine whetherfCUT has a simple cable tie attachment or “other” configuration, using Figures 6 and 7 for reference.
The test method will be different in step 3 based on the design type.

2. Insert the CUT in the nominal test plate (acceptable to insert by hand-er machine).

NOTE: Test requester may request this test to be run with the force applied at different positions and/or using a pull instead
of push force. Note any special test configurations used like these in the report. If no special instructions are given,
apply force in step 3A or 3B with fir tree branches aligned or center beam aligned, whichever is applicable per

Figure 6 - Shear strength test set-up for simple cable ties using mandre

Direction of Force

—_—

Affixed clip/fastening
feature

—

Direction of Force —-[ 1 }:

P N
Affixed clip/fastening %/ o
feature —— — %/%

Figure 7 - Shear strength test set-up for configurations without mandrel

design of CUT), as illustrated in Figure 6.

Revised 2021-01
PERFORMANCE SPECIFICATION FOR AUTOMOTIVE WIRE HARNESS RETAINER CLIPS
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3A. For simple cable tie designs: Insert mandrel and tighten to the cable tie. See Figure 6. Apply a side load force to CUT
as shown by the arrow in Figure 6. This location simulates a side load being created from a wire bundle being pulled
perpendicular to mounting plate. Pull at 25 mm/min until part fails.

3B. For designs where the mandrel is not able to apply shear force, apply a side load force as shown by the arrow in
Figure 7. This location simulates a side load being applied in the worst case for the given configuration. Pull at

25 mm/min until pa
4. Record:
a.

b. The mode and

rt fails.

The force reached prior to failure.

location of failure.

5.4.4 Acceptance Cr|

1. Component failure

than 110 N, such a
2. Components shall
NOTE: If force at failur
5.5

5.5.1 Purpose

teria

for applied side load shall be 2110 N (or 2 the strength of the integralstrap if
5 the T18 tie strap).

not be displaced from the test plate while force is equal to ot under criteria p

e is 2220 N, the part is appropriate for “heavy-duty shear.”

Cyclic Temperatiyire/Humidity

This step conditions the¢ CUT to simulate actual operating conditions using temperature and humidi

methods. This is only ¢
can be added, as app
USCAR-44 procedure

5.5.2 Equipment

1.
(where Tmax is the

2. Stainless mounting

5.56.3 Procedure

bnditioning and is not a test. Therefore, this section has no criteria. Note tha
icable to the conditions the CUT-will experience. These should be perfo
pelow and documented in the test report.

Temperature/humidity chamber capable.of relative humidity between 0% and 95% and temper

haximum temperature of the temperature class selected by the test request

plate. (Astainless steel test panel is preferred to avoid corrosion.)

1. Place the samples

mounted-intest-panels)iinthe-chamberso-that-there-is-ro-obstructionto-air

strength of strap is less

er item 1.

ty as accelerated aging
[ other aging conditions
med in addition to the

ture from -40 °C to Tmax
r from Table 3).

low across and around

the samples and th

e samples are not touching each other.

Using the temperature class selected for the intended application of the CUT (from the choices given in Table 3), set

the chamber’s Tmax to the maximum temperature applicable to that class. Allow the chamber to stabilize before
proceeding. See item 3 in Figure 8.

Expose the test samples to 40 cycles of the environmental schedule shown in Figure 8. The blue-shaded area defines

the allowable settings. Temperature and humidity transition times longer than shown may be used by adding time so
the dwell or “soak” times are maintained. The cycle begins with the CUT at -40 °C and uncontrolled relative humidity.
Completion of the sequence shown in Figure 8 constitutes one cycle.

4. At the conclusion o

f the test, continue with test sequence per Table 1.
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150

" 33— —\ 100
110 \ %0
g w 80 N\
e / —~2 B |g N\
E 70 / \ °; 70 \5
[l -
g_ 50 / \ E 60
- ! e
w >
3 10 | - E
[ = o f T T T T T T \ g 30 4
i 2 3 i 5 5 20
L 1. | -
e —— B 10
-50 0 : : : ; .
Time (Hours) 0 1 2 3 4 S5 6 7 8
Time (Hours)
Key:
1 -40°C+3°C.
2 80to90°C.
3  Tmax = Max temp value in Table 3 £3 °C (Class T3 shown.for

5.5.4 Acceptance Cr

This is an aging test ar
the test sequence of T3

5.6 High Temperatur
5.6.1 Purpose

This test conditions the
aging may cause chand

to physical performanc

5.6.2 Equipment

illustration).
4 Relative humidity is uncontrolled. Do not vent champer at hour 5.
5 80 to 100% relative humidity from 1 to 5 hours¢

Figure 8 - Temperature/humidity - definition of one cycle

teria

d has no criteria. Conformance of-each CUT is determined per the evaluatjon method identified in
ble 4.

[0

CUT to simulate the effects of long-term exposure to elevated temperature oh components. Thermal
es in plasticmaterials including brittleness and stress relaxation. These changes may be detrimental

Y
-

Temperature chamber

canable-of teamneraturae-class seleacted-from-Tahla 3
Pabr —eRpelattH +86t8G1HOo—3ab+ -

5.6.3 Procedure

1. Number each CUT,

if not already done in a previous step.

2. Set the maximum chamber temperature to the temperature of the class requested per Table 3. Allow the chamber to
stabilize temperature before proceeding.

3. Place the samples

4. Leave the samples

in the chamber so that there is no obstruction to air flow across and around the samples.

in the chamber for 1008 hours.

5. At the conclusion of the exposure, let CUT come to room temperature and stabilize prior to the next test. The time shall
be no less than 24 hours.

6. Evaluate the CUT per the test sequence in Table 1.


https://saenorm.com/api/?name=843fb8582c59bd96bdddbc1da02d5241

SAE/USCAR-44 REVISION 1
PERFORMANCE SPECIFICATION FOR AUTOMOTIVE WIRE HARNESS RETAINER CLIPS - 20 -

Revised 2021-01

5.6.4 Acceptance Criteria

This is an aging test and therefore has no criteria. Verify conformance of each CUT per corresponding section as identified

in the test sequence.
5.7 Resistance to Au

5.7.1 Purpose

tomotive Fluids Test

This test evaluates the material compatibility of a CUT by being immersed in fluids commonly found in and around road
vehicles. Apply this test only for temperature class T3 (125 °C) and higher.

5.7.2  Equipment

1. Laboratory fume hg
2. Beakers (stainless
3. Heating device cap

5.7.3 Applicability

od.
or glass).

able of safely heating fluids to temperatures indicated in Table'9.

Apply this test only for {femperature class T3 (125 °C) and higher.

5.7.4 Procedure

1. Number each sample.

2. Dispense and stab

lize fluids at the temperature indicated.

Table 9.~ Fluid exposure schedule

Fluid Specification and Source Test Temp (°C)

Gasoline No lead regular (87 octane) (commercially available) 235
Diesel fuel #2 Grade(commercially available) 23+5
Engine oil Any. Viscosity engine oil (commercially available) 23+5
Ethanol €ommercially available E85 235
Automatic transmissign fluid | Dexron VI (commercially available) 23+5
Engine coolant 50% ethylene glycol ¥ 50% distilled water percent by volume 23+5
ke g | SAS IO whero 0 it avalalo i) 1 80420 | 53,
Diesel exhaust fluid (DEF) API certified per ISO 22241 (commercially available) 23 +

Salt water 5% NaCl (by weight) mixed in tap water 23 %

3. Completely submerse sample in each fluid in Table 9 for 30 minutes. Use a new sample for each fluid.

4. At the conclusion of the submersion period, remove the sample from the fluid. Do not shake off any excess fluid. Be
careful to not splash fluid on unintended surfaces. Leave the samples wet and store them in a suitable container at
ambient temperature for 7 days. Do not allow samples submersed in different fluids to touch each other. Do not allow
any dissimilar fluids to intermingle.

5. At the conclusion of the storage period, dry CUT.
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5.7.5 Acceptance Criteria
Verify conformance of CUT per corresponding measurement section as identified in 2.1.

NOTE: Customer is encouraged to accept generic test results for all retainers using a specific resin material. This test may
be performed by a material supplier independently of testing for a specific part.

5.8 Water Leak - Static Pressure
5.8.1 Purpose
This test evaluates the sealing capability of a sealed CUT with S2, S2.5, or S3 classification subjected to a specified pressure

differential between the inside and outside of the sealed area. It uses a column of water as the pressure source. This test
typically is used for validation of plastic two-shot or overmolded sealed clip designs for fastening agplications.

5.8.2 Equipment
1. Test plate capable jof sealing against the water column. See Figure 9.
a. Test plate musi be fabricated to the thinnest dimension allowed in the part(drawing.
b. Test fixture muft have the hole (opening) match the largest allowedforthe CUT (including folerance).
c. The holes mus} be painted or coated to match the production-intent or approved coating pgr test requester.
2. Water column per Figure 10.
a. The column uspd must be able to contain 150 mm of water.
b. The column myst be suitable for hydrostatic pressure testing.

3. Low-friction pulley jnechanism. See Figure 11 for a typical side-load pulley configuration.

Fx = Force in the direction parallel to
the engaging features (locking
tabs)

Fy = Force perpendicular to the
engaging features

Clip (seal not shown) ™ Fz = Force in the normal direction to

Retaining Features the test plate

Figure 9 - Test plate for leak test - loading directions
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5.8.3 Procedure

1.

2.

Water Line

\
\

Fixed\Water
€olumn

Fixed Water
Column

Figure 11 - Leak test side-load in z (left) or x-y (right) direction

Number each CUT.
Install CUT in test panel.
Assemble the test panel with CUT installed to the water column.

Apply a side load by attaching a string per Figure 11 that applies a 5 N force in the Fy direction per Figure 9. Note that
the string must be routed over a low-friction pulley prior to suspending the weight.

Place dry white tissue paper at the base of the test stand to aid in leak detection.

Slowly fill column with water until 150 mm height above the CUT is reached. Avoid pouring the fluid directly onto the
underside of the test part. A dye can be added to the water to assist in leak detection.

Continue test for 24 hours. Regularly inspect white tissue paper for evidence of water and look for leaks.
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8. If aleak occurs, record the last time where there was no sign of a leak.

9. If water is seen on the tissue paper, check the CUT for visible flaws and seal deformation and note findings.

10.

11.
weights on a plate.

5.8.4 Acceptance Cri

No water shall be seen

Disassemble the column, fixture, and component, if applicable.

teria

on tissue paper from inspection in 5.8.3 step 8.

Using a new sample, repeat test in the Fxand F: directions. For the z-direction test, place the tissue of step 5 above the

5.9 Water Leak - High Pressure Spray

5.9.1 Purpose

The purpose of this tes

high pressure spray during use. Such conditions may be encountered where there is direct road sy

high-pressure washing
5.9.2 Equipment
1. High pressure spra

2. Fan jet nozzle per

3. Test plate: Test plg
thickness specified

4. Holding fixture: Theg
should be large end
or enclosure must
determined by the

Table 10 defines the s
Figure B2 in Appendix

is to determine the ability of sealed (S2.5 and S3 sealing classifications) re

may be expected. Perform this test for sealing class S3 only.

yer capable per Table 10.
Figure 12 and Table 10.

tes must be representative of the application for which the part is used. Th
per print. Test plate must have the-same attributes as shown in item 2 of 5.

water spray test fixture consists of either a flat plate or an enclosure. If a fla
ugh to prevent overspray during testing from contacting the back surface of
be able to accommodate interchangeable test plates for different hole siz
hpplication.

B shows an example of the CUT sample placement detail.

Table 10 - Specification for high pressure spray testing

ainer clips to withstand
lash or in cases where

b test plates shall be of
B.2.

plate is used, the plate
the test plate. Flat plate
es and thicknesses as

pray test configuration. Figure B1 in Appendix B shows an example of ap acceptable enclosure

Nozzle Distance Nozzle Angle Water Water Water Exposure
to Enclosuré {e-Birmension) How-Rate RPressdre Femperature Time

280 mm . 8000 to Uncontrolled

(~11 inches) 25 degrees = 5degrees | 5to 16 L/min 10000 KPa | (ambient) 60 seconds
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5.9.3 Procedure

1.

2.

6.

7.

Water Spray

Spray
Nozzle

B50BJINS UOND813( YEed]

(04

28cm +/-1 saalad

Enclosure

(See Table 10 for spray angle value;«)

Figure 12 - Spray nozzle arrangement refative to enclosure

Number each CUT]| Divide into two groups (five for front orientation and five for back orientatior

Mount the CUT orfto the applicable holes in the fixture on the enclosure. Orient CUT so sa
orientation get sprgyed from the front and back origntation get sprayed from the back side. Ass
is dry.

).

mples marked for front
ire interior of enclosure

Set-up as shown in Figure 12. Initiate spray and start a timer. Assure each CUT gets direct spray.

Stop the spray aftef 60 seconds.
Inspect for presende of water on “dry” side of test fixture and record results.

Remove sample, dfy the en¢losure as required

Repeat steps 2 thrc|>ugh 5 for all components to be tested, as necessary.

5.9.4  Acceptance Criteria

CUT shall not have any water leakage through sealed area onto the “dry” surface.

5.10 Cable Tie Loop Strength

5.10.1 Purpose

There are two tests in this section. The split mandrel test (5.10.3.1) determines the strength of the bundle tie lock in ideal
conditions and the solid mandrel test (5.10.3.2) evaluates the bundle tie lock and loop-to-saddle structure for its ability to
withstand applied forces in automotive configurations.
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